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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proce@lures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

Primary packaging components made of elastomeric materials are an integral part of medicinal
products and thus, the principles of current Good Manufacturing Practices (cGMP) apply to the
manufacturing of these components.

Principles of cGMP are described in, for example, ISO 15378 or GMP Guidelines as published by the
European Community and the United States of America.

© IS0 2017 - All rights reserved v
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Scope

5 document specifies the material, performance requirements and labelling
mmendations for shape and dimensions of plunger stoppers for pen-injectors for medic:

E The potency, purity, stability and safety of a medicinal product during its manufacture
strongly be affected by the nature and performance of the primary packaging.
Normative references

following documents are referred to in the text in such a*way that some or all of th
Stitutes requirements of this document. For dated references, only the edition cited 3
ated references, the latest edition of the referenced doctiment (including any amendmen

3302-1, Rubber — Tolerances for products — Part 1: Dimensional tolerances

7619-1, Rubber, vulcanized or thermoplastic — Determination of indentation hardness
ometer method (Shore hardness)

8871-1, Elastomeric parts for parenterals-qnd for devices for pharmaceutical use — Part 1: |
queous autoclavates

8871-4, Elastomeric parts for parenterals and for devices for pharmaceutical use — Part 4
Llirements and test methods

11608-3, Needle-based injection systems for medical use — Requirements and test method|
shed containers

13926-1, Pen systents — Part 1: Glass cylinders for pen-injectors for medical use

13926-3, Pen.Systems — Part 3: Seals for pen-injectors for medical use

Terms:and definitions

erms and definitions are listed in this document.

and gives
1 use.

and storage

Pir content
pplies. For
[s) applies.

— Part 1:

xtractables

: Biological

s — Part 3:

[SO and IEC maintain terminological databases for use in standardization at the following addresses:

4

IEC Electropedia: available at http://www.electropedia.org/

ISO Online browsing platform: available at http://www.iso.org/obp

Classification

Plunger stoppers shall be classified as follows:

Type Al: plunger stoppers with ribs;

Type A2: plunger stoppers without ribs;

© IS0 2017 - All rights reserved
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— Type A3: plunger stoppers with ribs and dome.

5 Shape and dimensions

5.1 The shapes and dimensions of plunger stoppers as shown in Figure 1 are as given in Table 1.

The dimension di shall be specified by using the selected cartridges according to ISO 13926-1 and the
selected seal as per [SO 13926-3. The system can then be validated as described in ISO 11608-3.

The dimensions that refer to the plunger stopper diameters (dy, d, d3) are informative.
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b) Type A2 c) Type A3

p 1 — Shape and dimensions of plunger stoppers for pen-injectors for medical use

Typical examples for dimensions of plunger stoppers for pen-injectors for medical

Dimensions in millimetres

use

\ . i Diameter
Nomiinal inner diameter
of the glass cylindera d_l d_3 d2
min. min. max
6,85 7,1 7,0 6,6
8,65 8,9 8,8 8,4
9,25 9,5 9,4 9,0
9,65 9,9 9,8 9,4
a  Values in accordance with ISO 13926-1.

The height shall be agreed between the manufacturer and the user.

Corresponding glass barrels are recommended in ISO 13926-1 and the corresponding seals in
ISO 13926-3.

© ISO 2017 - All rights reserved
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The compatibility of the components glass barrel and rubber plunger and seals shall be thoroughly
validated as described in ISO 11608-3.

5.2 In order to avoid adhesion of the plunger stoppers to each other, there shall be spacers. The height
of the spacers shall not exceed 0,3 mm.

The shape of the spacers should be agreed between the manufacturer and the cartridge assembler.

5.3 If not otherwise specified, general dimensional tolerances shall be in accordance with ISO 3302-1.

6 |Designation

Plunger stoppers can be designated according to their type (see Clause 4 and Figure 1) The designation
sha|l be expressed as the word "plunger”, followed by a reference to this document, folloyved by the
inner diameter of the glass cylinder, dy, followed by the type letter.

EXAMPLE Designation of a plunger stopper Type A1l complying with the requirements of this dogument for a
glass cylinder with an inner diameter of 6,85 mm:

Plunger ISO 13926-2 - 6,85 - Al

7 |Material

Plunger stoppers shall be made from the elastomeric formivlation originally tested and appr¢ved by the
endfuser. The manufacturer of the plunger stoppers shall'ensure the conformance of each defivery with
thetype sample and the compliance with previously‘agreed functional and compendial requirements.

The elastomeric material shall withstand two-sterilization cycles when autoclaving in saturpted steam
at (121 # 2) °C for 30 min without impairment-of its function under the conditions of normal fise. In case
of ofther sterilization methods, e.g. irradiation, the suitability of the material has to be evalugted.

8 |Requirements

8.1 General

Theg requirements specified in 8.2 to 8.4 represent minimum requirements which refer to the condition
of the elastomeric plinger stoppers on receipt by the user.

8.2| Physical¥equirements

8.2/1 Hardness

Theg hardness agreed between the manufacturer and the user shall not differ from the nomirjal value by
more than £5 Shore A when tested in accordance with ISO 7619-1 on special test specimen. Alternatively,
the hardness can be tested on the plunger stoppers according to ISO 48. If tested according to ISO 48,
the microhardness shall not differ by more than +5 IRHD from the type sample.

The manufacturer should provide suitable test specimen upon requests.

8.2.2 Freedom from leakage

The cartridges shall be free from leakage at the plunger when tested in accordance with the method
given in Annex A.

© IS0 2017 - All rights reserved 3
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8.2.3

Initiating and sustaining forces

The initiating and sustaining forces are influenced by all components of the container closure systems
and process parameters, e.g. siliconization. The testing of complete systems is described in ISO 11608-3.
The results depend on the configuration and the pre-treatment (dry, kind of liquid, storage time, etc.).

8.2.4 Resistance to ageing

The maximum time between the date of manufacture and the pharmaceutical use should be agreed
upon between the manufacturer of the plunger stoppers and the user.
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Annex A
(normative)

Leakage test

1—Pri inl
A l—Principle

Water-filled cartridges are prepared using the plunger stoppers to be tested. By means-of a suitable
deviice, a force is applied to the plunger stopper during a defined time interval. Any observed leakage is
recprded.

The leakage test of the plunger stoppers and the seals (see ISO 13926-3) can be\combined.
A.Z Apparatus

A.2{1 Cartridge cylinders, with a silicone-treated inner surface in“accordance with ISO 13926-1.
A.2|2 Seals, in accordance with ISO 13926-3.

A.2{13 Plungers, in accordance with this document,

A.2|4 Suitable equipment, to prepare water-filled cartridges.
A.215 Cartridge holder, for example, as Specified in ISO 11608-3.

A.2]6 Device, capable to apply a force as calculated in accordance with A.3.2.

A.3 Procedure

A.3}]1 Take 10 cartridges and fill them with water practically air-free using the plunger toppers to
be fested.

Thg water may-be replaced by a coloured solution in order to improve the visibility of the ledkage.

A.3{2 PRlace the first cartridge, mounted in the cartridge holder (A.2.5), into the pressurifing device
(A.4.6)and apply a force, F, as calculated in accordance with Formula A.1, for 1 min.

F=0,64 NZ x(dz) (A1)

mm
where
F is the force to be applied in newton (N);

d is the inner diameter of the glass cylinder in millimetres (mm) in accordance with
[SO 13926-1 (in ISO 13926-1, the inner diameter of the glass cylinder is designated d3);

0,64 isa correction factor in newton/square millimetres (N/mm?2).

Check for leakage at the plunger stopper.

© IS0 2017 - All rights reserved 5
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